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Body Fat Percentage Categories
Males Y% Fat Females % Fat
Essential Fat 2-5% 10-13%
Average 18-24% 25-31%
Obese 25% and => 32% and =
Fitness 14-17% 21-24%
Athletes 6—-13% 14-20%9%
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Calculating BMI and Using BMI to Classify Adults

Formulas for calculating body mass index or BMI are as follows:

I BMI = weight in kilograms + (height in meters)? I

To convert weight in pounds to weight in kilograms:
pounds + 2.2 = kilograms

To convert height in inches to height in meters:
inches X 0.0254 = meters

For those who have difficulty using the SI units of measurement,
the following formula can also be used to calculate BMI using

W iaht in iInches
i BMI = (weight in pounds X 703) + (height in inches)?
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BODY MASS INDEX «o/
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SEVERE THINNESS
NORMAL
OVERWEIGHT
OBESE&CLASS‘ I
OBESE CLASS 11
OBESE CLASS 11l

MODERATE THINNESS
MILD THINNESS

<16 16 - 17 17-185 18.5-25 25 - 30 30 - 35 35 - 40 > 40
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Growth indicators

Z-score Length/height- | Weight-for- Weight-fpr- BMI-for-age
for-age age length/height
Above 3 See note 1 Obese Obese
Above 2 See note 2 Overweight Overweight
Possible risk Possible risk
Above 1 of overweight | of overweight
(See note 3) (See note 3)
0 (median)
Below —1
Stunted
Below -2 ]
elow (See note 4) Underweight | Wasted Wasted
Severely Severely
_ : Severely Severely
Below -3 stunted underweight wasted wasted

(See note 4)

(See note 5)




S 9 039 VLSl b5yl g gy

= overestimate |, ;o o,> ol BMI YU Hac oogs ™
&S

overestimation ool 3g>g ™

underestimation hac Ll

underestimation Syl

2z o0 shlowssle YU g9 aS Jb o YU an YeSiulo L of 8l ™
2isl (oo b o



S 9 039 VLSl b5yl g gy

BMI i 30 (iudls cglia3

o oo Cdls g Camdg b YL (SDlac oogh 0gzg plaielli o ®
b

Lol 5 (698 yilgz o811 avlie o Glasells o LLI )l

cunlio Sac 0047 Dgzg o lid ol 8l 51 6g,5 ol jo SYL 59 0929 ™
Vv P



BMI & Risk of Death in Adults Age 65 and Over

Winter, et al. BMI and All-Cause Mortality in Older Adults: A Meta-Analysis. 2014.

37.0-37.9 - Significantly
increased risk

20.0 or less
28% higher

risk of death

33 - Still no significant
increased risk

GOOD - 24.0 30.9 - GOOD

27.0-27.9
lowest risk of death
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Pear-shaped
obesity
(Increased

subcutanaous fal)

/ > Low risk of
' diabetes and

Lean Fat | metabolic
syndrome

BMI < 25 accumulation
BMI =30

\ Apple-shaped

obesity
{Increased visceral fat)

High risk of
diabetes and
metabolic
syndrome
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Table 12.3 High-Risk Waist Circumference in Adult Males and
Females

Caucasian, African American, Hispanic, and
Native American

Males =40 In (=102 cm)
Females >35in (=88 cm)
Asian

Males =354 in (=90 cm)

Females =31.5In (=80 cm)




Risk of diabetes / cardiovascular disease

Metabolically Unhealthy Obesity

Features:

T Adiposity

T Inflammatory status

| Adipose tissue function
T Insulin resistance

Adipose distribution:
lSubcutaneous fat

T Visceral fat
MUNO, MONW MUO

| Lipid storage capacity

Metabolically Unhealthy Non-Obesity,

Metabolically Obese Normal Weight Metabolically Unhealthy Obesity | i ' 1 Hepatic fat
be) (o 1 Skeletal muscle fat
m Metabolically Healthy Obesity
)" ¢
MHNO MHO S — Features:

[ T Adiposity

[ < Inflammatory status

<> Adipose tissue function
\ | T Insulin sensitivity

Metabolically Healthy Non-Obesity Metabolically Healthy Obesity

Adipose distribution:
T Subcutaneous fat
1 Visceral fat

—
BMI (kg/m?2) ‘

« Lipid storage capacity
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Table 1.2: Global obesity trends for children, adolescents and adults by gender 2020-2035

Children and adolescents (aged 5-19 years)*

Boys 2020 Boys 2025 Boys 2030 Boys 2035
Mumber with obesity (millions) 103 140 175 208
Proportion of all boys 10% 145 17% 20%
Girls 2020 Girls 2025 Girls 2030 Girls 2035
Mumber with obesity (millions) 72 101 135 175
FProportion of all girls 8% 10% 14% 18%
* For children and adolescents, obesity is defined using the WHO dassification of +25D abowe median growth reference.
Adults (aged 20 years and over)
Men 2020 Men 2025 Men 2030 Men 2035
Mumber with obesity (millions) 347 439 553 &HP0
Proportion of all men 14% 146% 19% 23%
Women 2020 Women 2025 Women 2030 Women 2035
Mumber with obesity (millions) 466 548 AHF3 B4z
FProportion of all women 18% 21% 24% 27%




Nearly half of Americans will have obesity by 2030

: L
\
2 4.
\L_/_‘,V. g {/\ o

U.S. Obesity rates,
1990-2030

<20%

20-29%
W 30-39%
M 40-49%
H 50-59%

o)
C H 0 I C E s Childhood Obesity Intervention Ward ZJ, Bleich SN, Cradock AL, Barrett JL, Glles CM, Flax CN, Long MW, Gortmaker SL. Projected US. State-Level
Cost-Effectiveness Study Prevalence of Adult Obesity and Severe Obesity. N Engl J Med. 2019;381:2440-50. dol: 10.1056/NEJMsa1909301



Female
Rural

Both sex
Urban

Both sex
Both area

Male
Both area

Female
Both area

Prevalence of
Obesity (%)
<13.14
[13.14 - 17.46)
[17.46 - 22.13)
[22.13 - 26.32)
=26.32
No data

OoEE@EOD

FIGURE 1 | The provincial distribution of age-standardized prevalence of obesity (%) by residential area and sex.
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Physical Activity
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Resting Energy
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Caloric/Energy Balance

Energy

consumed)/
calorie

intake

WEIGHT MAINTAINED

Caloric/Energy Imbalance

Energy

consurmed

calorie
intake

WEIGHT LO5SS

Energy
consumed)

calorie
intake
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BOX 12.2 CLINICAL APPLICATIONS

Factors Affecting Resting Energy Expenditure (REE)

i Lean Body Mass

Because muscle and other lean tissues are
: generally more metabolically active than

: adipose tissue, the greater the lean body
: mass (also known as the fat-free mass),

. the greater the REE. This is the primary
determinant of REE.

. Male Sex
i Because males tend to have a greater
i percentage of lean body mass than

females, males tend to have a greater REE.

. Body Temperature
i REE increases in persons who have a fever
i or an elevated body temperature.

Age

REE decreases about 2% for every decade
after 30 years of age, even after adjusting
for changes in lean body mass.

Energy Restriction

After several weeks of energy restriction, for
example to lose weight, REE declines. This is
at least part of the reason that, after several
weeks of dieting, some people experience

a decline in the rate of weight loss, a phe-
nomenon some refer to as a “plateau.”

Genetics and the Endocrine System
Depending on genetic influences, some
people inherit a predisposition to a

higher REE, while others are predisposed
to a lower REE. Hypothyroidism and
hyperthyroidism can dramatically decrease
or increase REE, respectively.

Injury and Metabolic Stress
The metabolic response to illness
and injury increases overall energy
expenditure. Hormones, acute-phase
proteins, the immune system, and
altered cellular metabolism direct the
physiological changes that characterize
metabolic stress and impact energy
requirements.




» A decrease in energy intake and loss of body fat mass typically result in

orexigenic neural and hormonal stimuli that lead to increased appetite
and decreased REE.

= Modest increases in energy intake and increased body fat mass typically
result in anorexigenic stimuli that lead to decreased appetite and an
increase in energy expenditure.

Weight loss Weight regain
N
7

Z
~

Satlety Hunger Ener
gy
hormones hormone expenditure
Healthy eating decrease Increases decreases
and physical activity \/ /\ \/
= Amylin * Leptin * PYY

* Insulin e GLP-1 . CCK * Ghrelin




Box 1|| Strategies to prevent weight regain that target adipose tissue function

Increased physical activity

= Negative association between physical activity score and weight regain®*®'>%1=7

* Individuals who maintained on average 25% of their weight loss increased physical
activity more than individuals who on average did not maintain their weight loss'>”>

» Successful weight loss maintainers spent 2—4% more awake time in moderate-
to-vigorous physical activity than weight-matched control individuals*~®

Increased protein content of diet

* Improved weight loss maintenance after 1 yvear in individuals who were advised a diet
consisting of 25% of energy intake from protein compared with individuals who were
advised a diet consisting of 15% of energy intake from protein (DIOGenes study)'®”

= Analysis of six studies that compared high-protein diets (range 18—-30%9% energy intake)

versus average-protein diets (15% energy intake) showed better weight loss
maintenance with high-protein than with normal-protein diets'®®

Drug treatment
* Improved weight loss maintenance in groups taking sibutramine, orlistat or

liraglutide 7199

Meal replacements

* Improved weight loss maintenance in groups using one meal replacement per davy
compared with groups without meal replacement use %79

Dietary supplements

* Improved weight loss maintenance with caffeine—green tea supplementation
compared with placebo in low habitual caffeine consumers*’*

Extended care after a period of weight loss

* Improved weight loss maintenance in groups receiving more care (such as telephone

contact and group meetings) after a weight loss intervention compared with groups

receiving no or less care*”**77
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PERIPHERAL EFFECTS OF SELECTED FOOD INTAKE —
REGULATING GUT HORMONES

GUT SITE OF FOOD INTAKE — PERIPHERAL

HORMONE SYNTHESIS REGULATING EFFECT ON
RECEPTOR FOOD INTAKE

CCK Intestinal L-cells CCKA Decrease
Ghrelin Stomach GHS Increase

o Pancreas/colon Y4R Decrease
PYY Intestinal L-cells Y2Z2R Decrease
GLP-1 Intestinal L-cells GLP1R Decrease

O XM Intestinal L-cells GLP1R? Decrease

Note: Reused from Hu FB'Y, under the terms of a CC-BY-NC-ND 3.0 license.
Abbreviations: CCK, cholecystokinin; CCKA, cholecystokinin receptor

subtype A; GHS, growth hormone secretagogue receptor; GLP-1, glucagon-
like peptide-1; GLP1R, GLP-1 receptor; OXM, oxyntomodulin; PP, pancreatic
polypeptide; PYY, peptide Y'Y, Y2R, PYY Y2 receptor; Y4R, PP Y4 receptor.



Glucose Metabolism

Lipid Metabolism
GLUCAGON

Protein Metabolism

Energy Metabolism
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V AGlycolysis

A ‘
Gluconeogenesis

! Lipolysis

N
A
\ | Ketogenesis
Y.

A :
Ureagenesis
s | Hepatic amino acid uptake

2 \Food intake
N T Energy Expenditure
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LEPTIN & GHRELIN

TN Gh -
Ghrelin Lep relin

Ghrelin
produced
by celis the
gastrointestinal
tract

Ghrelin

BEFORE EATING AFTER EATING

Leptin




LEPTIN RESISTANGE

OBESITY

LEPTIN
% RESISTANCE

T HUNGER

| ENERGY
EXPENDITURE




Table 2.1 Proteins involved in weight regulation

Mediator Primary source Satiety Glucose homeostasis Immunity
Adipokines r \
Adiponectin Adipocytes Minimal satiety effects | | Insulinomimetic Anti-inflammatory
Apelin Adipocytes, brain,  (Propapry anorexigemc, ) | Inhibits glucose-induced insulin | Anti-inflammatory
heart, kidney, lung  |data sparse secretion
CCL2 Adipocytes Unknown ’ Diabetogenic, likely through Pro-inflammatory,
pro-inflammatory properties macrophage homing
Leptin Adipocytes Anorexigenic, Generally insulinomimetic Generally pro-inflammatory
hypothalamic leptin
resistance in obesity
Lipocalin 2 Adipocytes, Unknown Diabetogenic via pro- Pro- and anti-inflammatory
monocytes, inflammatory effects effects
macrophages
Plasminogen activator Adipocytes Unknown Probably diabetogenic — Unknown
inhibitor-1 (PAI-1) causality not well-established
Resistin Adipocytes, Probably anorexigenic Diabetogenic via pro- Pro-inflammatory
macrophages - “ | inflammatory effects
Retinol-binding protein | Adipocytes, Unknown Diabetogenic Pro-inflammatory
4 (RBP-4) hepatocytes,
macrophages
Secreted frizzled- Adipocytes, Unknown Insulinomimetic Anti-inflammatory,
related protein 5 pancreas suppresses Wnt signaling
(SFRP5S)
Visfatin Adipocytes May induce satiety, data | Insulinomimetic Pro-inflammatory

conflicting




Gut hormones

Amylin Pancreatic p cells Anorexigenic, increases ) | Co-released with insulin in Probably pro-inflammatory,
energy expenditure response to food, inhibits insulin | conflicting data
\ Z | secretion
Cholecystokinin (CCK) | Duodenal, jejunal I | Anorexigenic, regulates| | Probably insulinomimetic Anti-inflammatory
cells, CNS meal termination
Ghrelin Gastric fundal cells | Orexigenic Diabetogenic Anti-inflammatory

Glucose-dependent
insulinotropic peptide
(GIP)

Glucagon-like
peptide-1 (GLP-1)

Duodenal, jejunal C
cells

Ileal L cells, CNS

Anorexigenic ]
\

- )

Induces insulin secretion,
conflicting data

Insulinomimetic

Pro- and anti-inflammatory
effects, conflicting data

Anti-inflammatory

Glucagon Pancreatic « cells Anorexigenic, increases | | Increases blood glucose levels, Probably pro-inflammatory
(energy expenditure ) | insulin secretion
[nsulin Pancreatic p cells rzﬂumrv::u:igr::ni-::, increases | | “Insulinomimetic” Generally anti-inflammatory,
energy expenditure CNS administration may
- g promote inflammation
Oxyntomodulin lleal L cells Anorexigenic, increases | Probably insulinomimetic Unknown
rf:nr::rgy expenditure .
Pancreatic polypeptide | Pancreatic F cells Anorexigenic, increases | | Insulinomimetic, increases Unknown
(PP) energy expenditure hepatic insulin sensitivity
Peptide tyrosine lleal L cells Anorexigenic Insulinomimetic Anti-inflammatory, inhibits

tyrosine (PYY)

A

NFxB activation




Cytokines
[FN-y Toells,NK cells | Unknown Generally diabetogenic Pro-nflammatory, induces
macrophage inflammation
IL-] Macrophages Anorexigenic ] Diabetogenic Pro-nflammatory
IL-0 Adipocytes, Unknown, lkely | Generally diabetogenic although | Generally pro-nflammatory
macrophages, | anorexigenic in context |  effects are context dependent and
lymphocytes of cachexia ) |conflicting
IL-10 Macrophages, | Unknown [nsulnomimetic Anti-inflammatory
lymphocytes
TNF- Adipocytes, Anorexigenic, mediates | Diabetogenic Pro-nflammatory
macrophages, [ cachexia response
lymphocytes - g




' Insulin resistance
The “inflammation hypothesis” l

Lipogenesis

Differentiation

‘ ENDOCRINE
DYSFUNCTION

TNF
N Ceramides IMPAIRED
o rokines & RGN DAG B GLUCOSE
MCP-1 Insulin DISPOSAL
resistance
IL-1
T IMPAIRED B-CELL
- FUNCTION AND
CELL
REGENERATION
REDUCED
Hepatic SUPPRESSION
triglyceride OF GLUCOSE

secretion PRODUCTION
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Medical Complications of Obesity

Idiopathic intracranial
hypertension

Pulmonary disease
Abnormal function

Obstructive sleep apnea
Hypoventilation syndrome

Stroke

Cataracts

Nonalcoholic fatty liver Coronary heart disease

disease

Steatosis «—— Diabeles
Steatohepatitis 4 .
Cirrhosis <«——— Dyslipidemia

— Hyperiension

Severe pancreatitis

Gallbladder disease

Gynecologic abnormalities “Cancer

Abnormal menses Breast, uterus, cervix
Infertility colon, esophagus, pancreas
Polycystic ovarian syndrome kidney, prostate

Osteoarthritis

Gout

Phlebitis
Venous stasis
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MIND @) HELP

Psychological Disorders

Associated With Obesity

Major depression
Depression sympioms

correlate with the
onset of obesity.

Bipolar Disoder
People with bipolar

disorder use food as
a coping ftechnique.

Anxiety

Huriful judgements
related to obesity
causes anxious
thoughts.

MINDJOURNAL
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A

Premature Death

An estimated 300,000 deaths per year
in the United States may be attribut-
able to obesity.

The risk of death rises with increasing
weight.

Even moderate weight excess (10—20
pounds for a person of average height)
increases the risk of death, particularly
among adults aged 30—-64 years.
Individuals who are obese (BN =30
kg/m<) have a 50%—100% increased
risk of premature death from all
causes, compared to individuals in the
healthy weight range (BMI 18.5—24.9
kg/rm<).

Heart Disease

The incidence of heart disease (myo-
cardial infarction, congestive heart fail-
ure, sudden cardiac death, angina, and
abrnormal heart rhythm) is increased in
persons who are overvweight or obese
(BMI =25 kg/m?).

High blood pressure is twice as com-
mon in adults who are obese as in
those who are at a healthy vweight.
Obesity is associated with elevated
serum triglycerides and decreased
serum HDL-cholesterol.

S oles

Diabetes

A weight gain of 11—-18 pounds
increases a person’s risk of developing
type 2 diabetes to twice that of indi-
viduals who have not gained weight.
Over 80% of people with type 2 dia-
betes are overweight or obese.

Cancer

Overweight and obesity are associated
with an increased risk of some types of
cancer including endometrial, colon,
gallbladder, prostate, kidney, and post-
menopausal breast cancer.

Women gaining more than 20 pounds
from age 18 to midlife double their
risk of postmenopausal breast cancer,
compared to women whose weight
remains stable.

Breathing Problems

Sleep apnea is more common in obese
persons.

Obesity is associated with a higher
prevalence of asthma.

42



Arthritis

For every Z2-pound increase in weight,
the risk of developing arthritis is
iNncreased by 992—13%26.

Symptomms of arthritis canmn improwve
wwith wweight loss.

Reproductive Complications

Obesity is associated wwith imncreased
risk of menstrual abnormalities and
Ppolycystic ovariam syndrome (PCOS) in
fermales and reduced levels of testos-
terone, iNncreased levels of estrogen,
and gynecomastia (enlarged mammanry
glanmnds) in males.

Obesity during pregnancy is associated
wwith an imncreased risk of fetal anmnd
maternal death and increases the risk
of matermal high blood pressure ten-
fold.

Inmn addition to many other complica-
tions, vwomen wvwwho are obese during
pregnancy are more likely to have ges-
tational diabetes and problems wwith
labor anmnd delivery.

Infanmnts borm to vwomen who are obese
during pregnancy are more likely to
hawve high birth weights and, there-
fore, are more likely to be delivered

by Cesarean section and experience
hypoglycemia, which canmn be associated
wwith braim damage and seizures.
Obesity during pregnancy is associated
wwithh an increased risk of birth defects,
prarticularly Nmneural tube defects such as
spina bifida.

Obesity in premenopausal vwomen is
associated wwith irregular menstrual
wcles and infertility.

S oles

Children and Adolescents
e The most immediate consequence of

overweight, a |
themselves, is)social discrimination.
1 |

Risk factors for heart disease, such

as hyperlipidemia and hypertension,
occur more frequently in overweight
and obese individuals than those in the
healthy weight range.

The prevalence of type 2 diabetes,
often considered a disease primarily
affecting adults, has increased dra-
matically in children and adolescents.
Overweight and obesity increase the
risk of type 2 diabetes.

Overweight adolescents have a 70%
chance of becoming overweight or
obese as adults. This increases to 80%
if one or more parent is overweight or
obese.
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Treatment options include the following:

1) A balanced reduced-calorie macronutrient adjusted eating plan, increased
physical activity, and lifestyle modification

2) A balanced reduced-calorie macronutrient adjusted eating plan, increased
physical activity, lifestyle modification, and pharmacotherapy

3) Bariatric surgery plus an individually prescribed eating regimen, physical
activity, and lifestyle modification program

4) Prevention of weight regain via actively balancing energy intake and
output

5) Mindset interventions via cognitive restructuring, motivational interviewing,
and psychological counseling to address underlying stressors
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TABLE 21 .4 PopularWeight Loss Diets

Atkins Dhiet

Blood Type Diet
Caveman Diet
Detox Diet

Fasting Mimicking Diet
Flat Belly Diet
Flexitarian
Glycemic Index Diet
HCG Diet
Intermittent fasting
Jenmy Craig

LA WWeight Loss
Mayo Clinic Diet
Medifast Diet
MNoom

MutriSystem Diet
Mutritanan Diet
Raww Food Diet
South Beach Diet
The 17-Day Diet
The 5:2 Diet

The B-Hour Diet
The Fast Dhet

The Ketogenic Diat
The Mediterranean Diet
The Paleo Diet
Vegan Diet
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BMI Continuum and Treatment Recommendations (NIH)

<18.5=underweight

Normal Weight Overweight Class | Obesity Class Il Obesity

W
18519 20 21 22 23 24 25 27 30 39 40

LCD 800-1500 Surgery only 2 degrees to comorbidities
=40 BMI surgery OK

\VLCD 400-800
or LCD B800-1500
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ALTERNATE-DAY FASTING

DAY 1 DAY 2 DAY 3 DAY 4 DAY 5 DAY 6 DAY 7

24- hour
fast
OR

few hundred

calories
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THE 5:2 DIET

DAY 3 DAY 4 DAY 5 DAY 6 DAY 7
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Intermittent fasting
The 5:2 diet TRE
LY. N
D
Fast day Feast day Every day

2daysperweek  5daysperweek  Eating window (for example 8 hours
(500-1,000kcal) (ad libitum) Fasting window (for example 16 hou




Energy intake

4 10-30% kcal per day

Diet quality
«> Macronutrient intake
7 Micronutrient intake

<> Beverage intake

Body weight
ADF: L 4—8%

5:2: 1 4-8%
TRE: L 3—4%

Body composition

4 Subcutaneous fat mass
Lean mass

«> 1 Visceral fat mass

70
Inflammation

<> TNF IL-6
<> C-reactive protein
<> Homocysteine

Oxidative stress

d S-isoprostane

4 Nitrotyrosine

d Protein carbonyls

Cardiovascular

<> 4 Blood pressure
«> Ll LDL cholesterol
«» L HDL cholesterol

<> L Triglycerides

Glucoregulatory

<> Fasting glucose

<« 1 Fasting insulin
<> 4 Insulin resistance
«>1lHbA _
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Box 1 | Indications and contraindications

Who should not do intermittent fasting?
= Children under the age of 12 vears

« Adolescents who are normal weight

= Wormen who are pregnant or lactating

* Individuals with a history of an eating disorder
= Individuals with a BMI below 18.5 kg/m*
 Individuals over the age of 70 years

Who can do intermittent fasting?
« Adolescents with severe obesity (>95th BEMI percentile)

= Adults with normal weight, overnweight or obesity
= Adults with hypertension and/or dyslipidaemia
= Patients with insulin resistance or prediabetes

» Patients with type 1 diabetes mellitus or type 2 diabetes
mellitus

__
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Calorie Distribution on a Ketogenic Diet

20% From Protein

75% From Fat

5% From
Carbohydrates
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Zone Diet
Meal Plans and Recipes

A diet that aims to control diet-induced
inflammation with a macronutrient ratio of
40% carbs, 30% protein, and 30% fat.

nutriadmin.com

-
| 30%

Protein
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Classic Ketogenic Diet (4:1 ratio)

PROTEIN CARB

mqu

Modified Ketogenic Diet {3:1 to 1:1 ratio)

6%
PROTEI N CARB

N‘jm‘ ":\

I
\ FAT //

— —

Maodified Atkins Diet

30%
PROTEIN CARB

m? =

l

Low Glycemic index Treatment

30% 10%
PROTEIN CARB
| ==

= Carbohydrate
= Protein
= Fat

Typical Diet
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TABLE A19.2 Comparison of Macronutrient Composition and Initiation Requirements Between

Various Ketogenic Diets and the 2015-2020 Dietary Guidelines for Americans

Diet Fat Carbohydrate Protein Hospital Admission
< range (% >

2015-2020 Dietary Guidelines for Americans 20-35 0565 10-35 No

Ketogenic diet ratio*

41 % -4 b-B Yes

31 85-40 -5 g-12 Varies

21 8085 =10 1015 Varies

Modified Atkins diet (1.1 ratio’] 6065 =10 2535 No

Low glycemic index treatment {1:1 ratio”) 60-70 20-30 10-20 No

Medium-chain triglycende diet {1:1 ratio®) 60-70 20-30 10 Yes
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TABLE A19.6 Contraindications for the Use of Ketogenic Diet, Absolute and Relative, With

Suggested Workups for Relative Concerns

Contraindication/Concern Action
Relative Contraindications * (btain gastrointestinal consult
* [nahility to maintain adequate nutrition or hydration * [btain swallow evaluation
¢ Failure to thrive * Consider need for gastronomy tube placement
* [Dysphagia * |ncrease fat/keal before initiation
* Gastrointestinal issues (chronic diarrhea, vomiting, reflux) * Trial of 4:1 ketogenic formula
* Mot able to meet fluid goals * Provide recipes/foods to trial
* Extreme picky eating/limited food acceptance * Behavioral feeding consult
Concerning medical history * [btain cardiology, nephrology, or hepatology consult for clearance
o Extreme dyslipidemia ¢ Adjust fluid minimums
¢ [Cardiomyopathy * Add citrate, consider bicitrate to alkalize urine, avoid drugs such as topira-
* Renal disease/renal calculi mate and zonisamide
¢ |iver disease ¢ Taper off contraindicated medications if possible, increase fluid minimums,
* Baseline metabolic acidosis consider beginning with lower diet ratio
social constraints * Connect family with social warker to discuss access to services, for example
¢ Apcess to food and kitchen (but not limited to) durable medical equipment; Special Supplemental
* (Caregiver noncompliance Program for Women, Infants, and Children; respite care; in home supportive
* Multiple caregivers/unstable home environment services; formula company’s assistance programs
* Hegistered dietitian nutritionist can discuss meal and food options that may
be feasible for family




CHICKEN GRILL
ASIAN BEEF

CHICKEN CAESAR

SE WINES
RT BEERS
DRINKS

OR COFFEE

9543 7864

ATLANTIC SALMON
RED SNAPPER
FILET MIGNON
RIB EYE

T-BONE

LAMB SHANKS

ROAST LAMB

SEAFOOD FETTUCCINE

CHICKEN FETTUCCINE

CHICKEN PARMESAN

CHICKEN BURGER
BEEF BURGER

CHICKEN & CHIPS

PCOSY S STEAKMOUSE

©COSY'S STEAKHOUSE

[1s]

[14]

[10]

85




TABLE A19.3 Sample Menu for the Classic

Ketogenic Diet, 3:1 Ratio

Grams Net Fat (in
Carbohydrate Grams)

Breakfast
Egg Scramble {To prepare: Melt butter in frying pan; scramble all items
together on medium heat.)

71 g raw egg mixed well 0.51 6.75
17 g heavy cream 0.51 6.12
28 g butter 0.02 2271
29 g feta cheese 1.2 617
21 g spinach 0.3 0.08
10 g mushrooms, chopped 0.23 0.02
10 g olive oil 0 2271
Breakfast Subtotal: 2.76 64.56
Lunch

Cobb Salad (To prepare: Toss all salad ingredients together in a bowl, top
with olive oil and red wine vinegar.)

72 g mixed greens 0.9 0.22
18 g avocado, sliced 0.33 277
68 g hard-boiled egqg, chopped 0.76 7.21
14 g finely chopped bacon 0.42 6.3
15 g hard cheese, shredded 0.27 455
31 g olive oil 0 3

15 g red wine vinegar 0 0
Lunch Subtotal: 2.68 52.05

Dinner
Chicken and Zucchini "Pasta” (To prepare: Slice zucchini thinly into
“noodles” and sauté in olive oil. Mix half the pesto into the mcchin and
spread the other half on top of chicken. Basil Pesto recipe available at
https:/www ketodietcalculator.org.)
39 g baked chicken breast 0 14
80 g sliced or spiraled zuechini 1.69 0.26
28 g olive oil 0 28
32 g basil pesto 0.62 16.7
Dinner Subtotal: 216 46.36
Snacks
Celery and Cream Cheese
10 g stalk of celery, sliced 0.14 0
30 g full-fat cream cheese 1.1 10.3
Snacks Subtotal: 1.4 0
Daily Total: 944 17327

Approximate daily total: 1700 kcal; (173.27 g fat): (9.44 g net
carbohydrate + 45 g protein} = 3:1 diet ratio.
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TADIE AA0 A Camunle Menu for the

Modified Atkins Diet
.

Grams Net
Carbohydrate

Fat (in
Servings®)

BEreakfast

together on medium heat.)

2 large eggs

2 Tbsp heawvy cream

1 Tbsp butter

M cup feta cheese

¥z cup spinach

¥ cup mushrooms, chopped
Breakfast Subtotal:

Lunch

with olive oil and red wine vinegar.)
1% cups mixed greens

¥ cup avocado, sliced

1 hard-boiled egg, sliced

1 Tbsp finely chopped bacon

¥ cup blue cheese or cheddar
cheese, shredded

2 Thsp olive ail
1 Tbhsp red wine vinegar

Lunch Subtotal:

Ve

415

Egg Scramble (To prepare: Melt butter in frying pan; scramble all items

Cobb Salad {To prepare: Toss all salad ingredients together in a bowl, top

Dinner

Chicken and Zucchini "Pasta” (To prepare: Slice zucchini thinly into
"noodles” and sauté in olive oil. Mix half the pesto into the zucchini and
spread the other half on top of chicken |

89

1 medium baked chicken breast 0 0
1 cup sliced or spiraled zucchini 2% 0
1 Thsp olive ol [ l
2 Thsp pesto l l
Dinner Subtotal: 3% 2
Snacks
Celery and Cream Cheese

1 stalk of celery, sliced l l

Z Thsp full-fat cream cheese z [
¥z cup sugar-free gelatin e [
Snacks Subtotal: 3% 1
Daily Total: 16% 11%

*Approximate daily total: 1700 keal, 16% g net carbohydrate, 75 g pro-

tein. 160 g fat (11% seruingsb.




I * |
90
Grams Net Fat (in Grams Net Fat (in
Carbohydrate Servings®) Carbohydrate Servings®)
Ereakfast Dinner
Egg Seramble (To prepare: Melt butter in frying pan; scramble all items Chicken and fucchini “Fasta™ (To prepare: Slice rucchini thinly into “noodles™
together on medium heat ) and sauté im olive oil. Mix half the pesto into the zucchini and spread the
2 large eggs 1 1 other half on top of chicken.)
1 Thap butte 0 1 —
]
pouter 1 cup sliced or spiraled 2% 0
¥ cup feta cheese 2 Wi zucchini
¥z cup spinach v a 1 Thsp olive oil 0 1
¥ cup mushrooms, chopped 1 0 2 Thsp pesto 1 1
1 medium grapefruit 18 0 Dinner Subtotal: 3k i
Breakfast Subtotal: 23 3 Snacks
Lunch Cefery and Cream Cheese
Cobb Salad (To prepare: Toss all salad ingredients together in a bowl; top with 3 small stalks of celery, sliced e 0
olive oil and red wine vinegar) ? Thsp full-fat cream cheese 1 1
13% cups mixed greens ¥ a Yogurt and Strawberries
¥ cup avocada, sliced 1 M 8 oz plain/unsweetenad 8 1
1 hard-boiled eqg, sliced W Ve Greek yogurt (4% milkfat)
1 Thsp finely chopped bacaon 0 3 ¥ cup strawberry halves 3 0
¥ cup blue cheese or cheddar 1 1 Imix into yogurs)
cheese shredded Snacks Subtotal: 14 z
1 Thsp olive oil 0 1 Daily Total: 44 100
1 Thsp red wine vinegar 0 0

il = e
"ﬂpprnmmate daily total: 1700 kcal, 44 g net carbohydrate, 76 g protein, 140 g fat (10% servings).

[ s = [ i i = N oL = [ romE s v - P s i i [ . [ = - a . = Vv




Breakfast:

40g 36% Heavy cream
32g Sausage links

24g Avocado

Sg Canola oil

Ketogenic Diet
Sample Meals

Lunch:
40g 36% Heavy cream
18g Sliced turkey breast

22g Raw cucumber slices
and celery sticks

22g Mayonnaise

Dinner:

40g 36% Heavy cream
20g Baked cod

43g Roasted cauliflower
23g Butter




S~

EL

LMANNS




93

ol dogd Slae b oS

(pgeiker) Jlymo (roling (e
RDA s> )5 60 (peling g pumnlS

109 o0 e Hlow LS s p &S S foSa

Sl o JoSis

Feb e 5 521 4595 o2 Pl JaSe
O, 5

DHA [EPA

MCT ¢,



TABLE A19.8 LaboratoryValues Taken at Ketogenic Diet Therapy Follow-up Visits

Standard laboratory assessment recommendations throughout various states of ketogenic diet therapy. Protocols may vary by institution, individual patient, and diat
type. Based on data from the Charlie Foundation for KEetogenic Therapies.?

Pradiat Daily During 1 and 3 Months Every 3 Months Every 6—=12
Laboratory Values Baseline Admission Post Diet Initiation Until Stable Months

Urine organic acds X
Plasma ammo acids
Complete metabolic panel

Complate blood cownt with
platelets

o
>
b

b

= X

Liwer profile
lonized calcium
Magnesium
Phosphate
Presalbumin

o S A

Lipid panel (fasting|
Vitamin O,

il

Free and total carnitineg
f-hydromoybutyrate
Salenium

Zinc

Urinalysis

Lirine calcium

o M oM oM M oM M oM M oM M oM X

o e

Lrine creatining
VWitamins &, E. and E!”

Copper
Folate/fermritin

>

-
R A A A S T A T A A A -
X X XK X X X E XK K E XK XK X K E E XK




Side Effects on the Ketogenic Diet

* Constipation # 1 out-pt
 Vomiting # 1 in-pt

e Nausea

 Reflux

* Diaarrhea

e Kidney stones (2-5%)
* High cholesterol

e Osteopenia

Delayed growth
Dehydration
Hypoglycemia
Metabolic acidosis
Platelet dysfunction

Vitamin & nutritional
deficiencies (carnitine,
vitamin D, selenium)
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JEUL T PNES

Foods to avoid

Sugar :Soft drinks, fruit juices, cakes, candy, ice cream, eftc.
Grains: Wheat, spelt, rye, barley, rice.

Vegetable oils: Soybean oil, corn oil, cottonseed oil, canola oil and a few others.

Trans fats: Usually found in processed foods with the word "hydrogenated" on
the ingredients list.

"Diet" and "low-fat" foods: These are usually very high in sugar.

High-carb vegetables: Carrots, turnips, etc (induction only).

High-carb fruits: Bananas, apples, oranges, pears, grapes (induction only).

Starches: Potatoes, sweet potatoes (induction only).

Legumes: Lentils, beans, chickpeas, etfc. (induction only).
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Foods to eat

Meats: Beef, pork, lamb, chicken, bacon and others.

Fatty fish and seafood: Salmon, trout, sardines, etc.

Eggs: The healthiest eggs are omega-3 enriched

Low-carb vegetables: spinach, broccoli, asparagus and others.

Full-fat dairy: Butter, cheese, cream, full-fat yogurt.

Nuts and seeds: Almonds, macadamia nuts, walnuts, sunflower seeds, etc.

Healthy fats: Extra virgin olive oil, coconut oil, avocados and avocado oil
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Monday
Breakfast: Eggs and vegetables, fried in coconut oil.

Lunch: Chicken salad with olive oil, and a handful of
nhuts.

Dinner: Steak and veggies.
Tuesday
Breakfast: Bacon and eggs.

Lunch: Leftover chicken and veggies from the night
before.

Dinner: Bunless cheeseburger, with vegetables and
butter.




Wednesday

Breakfast: Omelet with veggies, fried in butter.
Lunch: Shrimp salad with some olive oil.

Dinner: Ground-beef stir fry, with veggies.
Thursday

Breakfast: Eggs and veggies, fried in coconut oil.

Lunch: Leftover stir fry from dinner the night before.

Dinner: Salmon with butter and vegetables.
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Friday

Breakfast: Bacon and eggs.

Lunch: Chicken salad with olive oil and a handful of nuts.
Dinner: Meatballs with vegetables.

Saturday

Breakfast: Omelet with various vegetables, fried in butter.

Lunch: Leftover meatballs from the night before.

Dinner: Pork chops with vegetables.

Sunday

Breakfast: Bacon and eggs.

Lunch: Leftover pork chops from the night before.
Dinner: Grilled chicken wings, with some salsa and veggies.
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FRUIT
2+ SERVINGS

SEEDS & NUTS
1-2 SERVINGS

VEGETABLES
4+ SERVINGS
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Healthy vegetarian diets Unhealthy vegetarian diets
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Vegetables and fnxts Whole grains Refined carbs, sweets and sugar-sweetened beverages
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